. But, even if asymmetries were orientation of the metaphase spindle, we analyzed the set up only after fertilization, a stereotyped cleavage orientation of these spindles in relation to the plane of pattern should take place during the following cleavmaximal contact between the two blastomeres at the age divisions. Thus, we studied the cleavage pattern two-cell stage. In the two-cell embryo, the orientation of two-cell embryos by videomicroscopy to distinguish of the newly formed mitotic spindles in both first dividing between the two hypotheses. After the mitotic spindle and second dividing blastomeres was distributed ranformed, its orientation did not change until cleavage.
servations do not suggest any systematic pattern of second cleavage division in relation to the previous plane of division, whether that be the earlier or the latest of the second cleavage divisions.
A regular cleavage pattern leading to a tetrahedral form of four-cell embryos was proposed, first as an "ideal" cell lineage [21] and then as the results of one meridional division and one equatorial division [26] . In that case, the products of the meridional division would inherit all axial levels of the zygote, whereas those of the equatorial division would acquire only its vegetal or animal half [26] . However, the zona pellucida seems to exert a constraining effect leading to the formation of more than two third of the embryos with a tetrahedral shape at the four-cell stage. This was suggested by experiments in which the topology of four-cell embryos was compared between zona-free and zona-intact embryos [21, 22] . Moreover, the topology of four-cell embryos is variable, two major forms being observed, tetrahedral and diamond-shaped ( Figure 2D ). In tetrahedral-shaped embryos, three blastomeres are adjacent to the polar body and one is not in contact with it (red). In diamond shaped embryos, two blastomeres are adjacent to the polar body (pink and light blue), and two are not in contact with it (red and dark blue). The cytoplasmic domains in two-cell-stage embryo giving rise to fourcell-stage blastomeres were inferred from the division planes defined by the orientation of the mitotic spindles (in yellow green) at the two-cell stage, and the relative position of the daughter cells was determined only in embryos where the polar body (black spot) could be followed from the two-cell to the four-cell stage. We colored the cytoplasmic domains in the two-cell-stage embryos according to the color of their progeny in the four-cell-stage embryos. We did not observe a regular pattern, as shown in Figure 2D .
During the course of these studies, we frequently observed a distortion of the spindle during anaphase, leading to a ͐-shaped spindle ( Figure 3A and Movie 5) suggesting that the spindle poles were anchored to the cortex. Because we observed previously that PARD6a was localized on meiotic spindles with an increased concentration at the spindle poles in metaphase IIarrested mouse oocytes [27], we looked at PARD6a distribution in mitotic blastomeres. The PARD6a protein is present during early cleavage stages until compaction, although the mRNA disappears after the two-cell stage, suggesting that the protein is of maternal origin ( Figure  S2 ). During the second embryonic cleavage (transition between the two-cell and the four-cell stages), we ob- embryos with an Eppendorf microinjector connected to a microma
